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Abstract of JP20011 38529 

PROBLEM TO BE SOLVED: To ensure the content of lead in 
a piezoelectric element and to prevent the lowering of 
piezoelectric characteristics in a nnethod for manufacturing the 
piezoelectric element by a hydrothermal method. SOLUTION: 
A method for manufacturing a piezoelectric element having a 
perovskite crystal structure represented by formula AB03 and 
containing an element (a) as an element A includes a first 
step for forming oxide containing an element a' and a second 
step for applying hydrothermal treatment to oxide formed by 
the first step by using an aqueous solution containing the 
element (a) to form a piezoelectric element. The amount of 
the element (a) contained in the piezoelectric element formed 
by the second step is increased as compared with that 
contained in oxide formed by the first step. 
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fix $ ixT I ^ y 2 1 Pb1c/5 t° -y f-(ifn»Jitsi^i? i:. 

TiillKf^StL, ^JxH\ 4 0 0 dpi W<D«?^S 

[ 0 0 4 5 ] i!);tc, [g] 3 (E) Sr#SS tT-TVi^Ptiiico 

M1-^rtT\ El:I^J^4 OTl^'Sff^L. S»^g)^20 

^i?)-tr:/]OEai o(^ic3t«$tv5-ri^i?opE-r5o 

tSt. Apes 1 0I^JC3lS«$ttTV^5'f >:J'(4y X/U 

[0 0 4 6] (-r > rJ' v=x y h ^ttm^ y KW^it:^ 
ft) -ryi'viy H^lB#-^-y Kc0Mit:^fe^. 

fiwffiHT-fo!?. i5iEi (A) -mm (c) t^Kn.w-(Dm 

[0 0 4 71 m-<r>mif)5&\-t. 7^Jl^7 7^'^.m(Dm 

LXTi^mMm'km'iii.. r^^i^y 7 :^-^m(Dmimi'^ 

L T 7};»iMffi Sttf 2) X y 7° i 5r ii ;t T I ^ 5 :i t ^ 

[0 0 4 8] mmmMnm. (a) ) 

0. Em<*^ttiiEtt:4 1-4 4 t^ams^-mi-^o sr. 

SIS 1 ±(cigKi«2 OiSrfife^t^Jo S^liUT> m 
Xli. 2 2 0 mtOv-y ^i'm-^alS^SSr^l/^S. 
-<>^'v==:y h^tS^'-.y K^7'1'^'7*U >'^ffilCfflV^ 

541-^14. liB5<fi)tff^$i^/^:->Ii 3 >'m^^Stg^^ 50 
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^J;t(4\ 2 0 0 /i mfIifitc>o iaiSitftlCj; '9 JMi? 

5. ^<^imT'l4. K-#gtVM47K'l^lr#tp^^#iaM 

^'T-i^j'SJarSTSc 1(7)^1**5^2 014. El;<*^^^(7? 
O^^JDE^tce^. JDESn(7)'r>^E^iiJ65)mBg 

mt^y^im. mity'j=^ym. mitr/i^i-'^ 

^mxiiX<. ^hiz. mm^^i^if£< Lx^&yit^ 
10 T^m.m{zmw}^<D'^mi:mi2Xi,x\,\ s/t. m&m 

m2 0(Dl$.mii±. ^^itmcmh-f. CVD (chemical 
vapor deposition) fe'C'b.tl'"*, 

[0 04 9] iifcic. ig®)^^2 o}i\cTnmm3 o^is. 

mt^o 0iJl(4\ ^^--^y^feT-^^V?: 1 OOnmOM 
J¥T«|gM2 0±{C^)Kt. T§l5m^i3 0Srt#5= k 

«iif4. 0iJx.i4. ;^/NyiS'fe-C-5 0 nmCD^J?T'f^:?> 
20 ^figl^LTt 

[0 0 5 0] d^\z. T^m^S 0±(cEmfl^BImiiEf^^ 
^iSc^-rSo Elitt^ll<t tTI4E^#tt5r^1-?)El:t4ir 
7^ y^;^lr^v^^. fi?'J;ti4\ P Z T^Emttltl^^. 
ZKO^tC-^ygf. -5'y/uX(4-7^^^.v'-i7i.^(O^M 

A^S^(C{4. ^^'VSglS (PbT i Oj ) . i>/U=iy^ 
5^^ ^'^fe^ ( P b ( Z r , T i ) O 3 : P Z T) . -/yP 

3=r;7A^I& (p b z r ) . f^^y®srp'7:/^>' 

( (P b. La), T i Oo ) . v/l-^ vK^'^V^iS 
30 7>'^5'> ( (P b, L a) (Z r, T i ) Oa ) Xii. 

h.::^ir^m.y')\^^^'^ ym/^ (Pb 
(Zr, Ti) (Mg, Nb) Os :PZT-PMN) 

[0 0 5 1 ] *IfIT-f4. Em^Wia^i: LT, P b 
(Zro. 56 Tio. 44 ) Oa ?r;fflV\ E€#:^itJ 
^ff4 1 ~4 4 Sr/yu • '/>feT-^)^1-?)m-S-?rUiBJ-r 

//u • ^Vu&T'J5!tiIi-^iJ^I4. Emfl^^^ff^;*^ 

ffi±tc^:)TT LSftlgtoatTESfr^stJiE^^i 1<7?E 

40 %<m:mw^^^i)^mmx''^^\^\.xw^m.\t^ (Em 

iD^:yU'ig-&it;i5 4 4%: 5 6 % i 5 4 9 7 ^■-'l' 7 7 

m^MLXi^mir^o 
[0 0 5 2 ] *-f. T^SS 0±tc^:Si1-^,i/^u|rPISi 
1-^), fi^iJ^(4, 2-n -7' h='r->ii?/-/u^±@J*^ 

7-n-7'n;}fdf->v/l'3ri'J'i.§r?^^L. SSTT'2 
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Vizmmt^o o'j^r^mwL. 

[0 0 5 3) ^(DyVl'^T^BIItSa 0±fCO. 1 m(D 

2)fcJ6{C:tlJ)IJ 5 0 0 r pm-C-3 O^fel. iSfcfCl 5 0 0 
r pmT'3 O-tJ-fsl *^(r5 0 0 r pmT-1 OfJ^m. 7. 

[0 0 5 4] //u^T^litilS 0{c^;ftj U/tt^. «FiJz. 

oo ^<DTMX'm^^m.m^un^\:.'^-^ti^-^iBV.<D 

m^izx 'o^mizEmtxh^^^mm^'kmt^hmm 
mmmdi.itt:^\:'X±^'p{zitmi-i>o 

<Dmm/nm/m§i4^3\^'o^i-ztx\ j±mi^mm 

!E#:4 1, 4 2. 4 3St/4 4^aS-rSo Z(DXo 

[0 0 5 5] &.±(Dxmimx Amicm^^tifimi?^ 

0. 4 ^m(DS.n.»mmmii^^n^o t^. i±S<$Mmil2 

^'y^iSfe. 'r:t:^fc'-A;7./N'5/^ffi^ MODte (Metal 
Organic Decomposition Process) v '^^fc' — i^-^^ffi 

[0 0 5 6] 7i(.mmmxm mm (b) ) 
(Ba (OH) , ) ^^!as?S6 1 uTiiM-rSo «ia?K 

O^gSflO. 0 5M (mol/l) ~0. 5M (mol/l) 

to iiStOXSTif 6nfci±lli^liISuig#:^S|gl 
7jc^f 7(CgitL. JT-h^-l^-y (autoclave) tf>T'^ 

[0 0 5 7] -(Di:#C07j<:fgvMao?£Jglll 2 0*0-2 
0 0r<Dl5lllCiS:^tS. C<7?®E!=t '^{Sl'^fSifT-IJlS 

T*)So itjc, 1 4 orfoj&sffiS^j^^TjiT'foSo *&a 

E;^l(i2^JE£A±T'l 0^EJ[^T(c|g^t'5^<!:T'a® 
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,4figT'fcS„ MaB#mii3 05^~ 1 2 0'':^<Dmmt L. 

ISa%^#5 ^ tJ^^T t-f . ^!^laB?FB1;5S^>ga±lcS^,^i 

[0 0 5 8] Z(D\ [Dg (7)7K»l^aifIT-El:l$:fllBniE 
<$4 1 ~4 4^a$s%^b$i^Sli:*5T'tSc ^i^sl^btfc 
E^<$;MliIIEf*4 1 - 4 4H. El;($^4 OtC/^So 
[0 0 5 9] at. Z(0-imn<D7)^W-MmTM\:.X.^E. 

10 ffiT-rso EmM^-torp^co^wa^i^iSTi-st. {s^ 

y '>A©^^ffi^^T*fl?l^aa$i^ytEl;#^^ixSEl; 

Ti'>^'Di:ttiif#t4;!)^'{6T-tS:^-&;65fcSo ^^T-. ^(7? 
(^TKfi^Q^aSrtTPo 

[0 0 6 0] *-f. 7]c^f 7A^^5^g^f^ '9ttiL. 7KK'ft: 
';7i.7ic?§js^s^7j<-r5.o t!>:(c. ^nmtLxyWi 
\z7)^mt^^7mm. (Pb (oh) ^ ) ^mtz-t, ^mm 

20 (OS^fiO. 0 5M (mol/l) ~0. 2M (mol/l) t 

L. 0. IM (raol/l) gjlf Ll/\ S^S* 

*aa?Sf (C^SL. ?a/f^] 2 0°C~2 0 0°C. ^f*L 
<J1. 14 0"Cit5o iaaE;^(12^SJi;^±-i; ] 0^ 
EWT. iffSL<(i. 4^Ei:1-2)o rco 2 [iJi W7Kg?i 

^m.TMKX.'o. 1 [H]g(D7Kf\feaT'Sai^'(cgA$n 
[0 0 6 1 ] ±.nnM^^.TM mm (o ) 

TKflfeaxm^. E1g#:)^4 0 ±{C±S|5^fiB 5 0 

1-So ^/-y^^fe^(7?^)^ffl^iS^ff 

30 SrfflV^T. EI|^$:M4 0C0±tC&^^2 0 0 nmi^JcM 

L. ±?fi5mfii5 0 t-rso iiL. e^(^Pse>i-\ -fyv= 

[0 0 6 2] Em#:*T-:^^illS (P5E1 (D) ) 

i^v^x^ h ((2I^i±-f) ^:^f>3-x^ ^'^'"'L. 
^^-^-'-fSc hS:-^:^^' i: L-C'<;i->^ y > 

tSo w(^IfiT'ADE^;i5j|0^$^T,5^gr{2:e(c:^j5-y: 
TEmfl^^^ 5 /45:»8t$nSo 
[0 0 6 3] ADE^fM • /XyUT'l^- hS^im (Is] 
(1(E)) 

:$:Xfi»i5® 1 {cAdEI 1 0 IrftML, / XVU7V- h 

2i:«-g-i-5x?sT'*>So ¥^f¥^gss^^■>^4'^x^vi■;/ 
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Z(Dtt. ^/XyU2 1/55JDE^] 0(D^A(O^m 

[0 0 6 4] mmm) ^mmcoMmr-mm Ltzj±mi^ 

'J'yj^ -C'TKfiMS) T-M3t L /tEl;{*^(0 E D X ;^ 
r 0 56 T i 0. 44 ) Oa T-fcSo wtlP>(75[a^Jt 
)g«iS(^^^*f±. Se5S«DiateT-M3i LtEmff)g<73lS 

DX:^^i' hjU (114) i'l^^<D>^fU ■ '^fjUm-QlSimL 

[0 0 6 5] ^j.h<Dm:^^^i)^hnmirht. *SJiS<o 
7Kgf^l:iS7K^?S^^S« <!: 1 5 7mMmx^<Dm 
Sfc. 7XS?'Il:/<y ^i^(cJ:57KSftiaS(73^(C7KS"'fkl&T' 

T't5» r(73*g^. y'7u • yyufeT-fiXM-r^J; •? 't>{6?a 

[0 0 6 6] -^{C/7U • >/7UjfeT(D^BIIiRT A (Ra 
pid Thermal Annealing) \ZX'b'7 7 ^ i'/^T ^—J^X 

9 0 Q°cm'^<D\§,s.^i^^^tt=bi)K ^u^mm(Dm. 
^ic 2 0 ox,ikT<n>ms.'QE.-^W^m^i-b ^ 
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[0 0 6 7] ^tz. i^%1le.mim(Dmm\:.XiX\i. Em 
• y7i'ftT'^i^L^:^#t|5)^(73EI|itti4^M?§1-5l 

[0 0 6 8] (m 2 (OS^it;^ft) *|||^oEm<$ 

(75^2<DKii:^fe^cov^TfjiEJ1-?)„ ±teBi©S^jt;^ 

10 &iCfcl/^TIS, ^^>'gfV7l'^>'^#S (Pb (Zr, T 
i) O3 ) f?fJig#:M^4fi)cL. -&rotS7KK"^l:^<li 
(Ba (OH) , ) Tk^fgtf'TvJ^fiJagLT^S^k^ii: 

Z.<D'if^iBW^7\:.mt^^ (Pb (O 

H) , ) ymm'pxymMm.^x^^mo -y-f 

^;?'i^gfv=7^='V®!/<!; (Ba (Zr, Ti) 
(Pb (OH) , ) 7K@fiS'^TvK^45SLT. ISa^B4>co 

Aif-r v^.'^-^mxm^-tb^'ryy't^mTLh. -tn 

10 0 6 9] ±K7KS<kiS7j<?§?i5(^SIS(i. 0 . 05- 
2. 0 [mol/Jyl'A'] tt i> ^ tt^Jt.\.^\ Znmm 

[mol/^/^/^] t-r^o 

[0 0 7 0] s/c. 7K®itos<^ife#t LT. «iam 

f±. 1 2 0*071)112 0 OlCiOfiSISl^CO?£j!fT-^m-r5r 
30 n-f. wWiSllJ: tJiSv^figX'tt. E^ft^l^oit/vy 
^S: 1 4 0'CSS{c1-?)o h U'-y(^E;^{l, 2 
i'^ l(D|Sia;i^6^ix5E;^T'l±. a^^'jrl^.^tt^/iqf 

40 mmmm^e o^m^iztbo 

[0 0 7 1 ] mm<i) ±l£M5t;^fe(cS^i/^T, m 

iCPbxBaii-x) (Zrse T i 44 ) Oa T'S 

i5 $ n 5 Ell<i^ ^{i i fcEmft:?^^ -efc 5 Emr 9^ i 

3L—^^mmLito lasic, TKmjagsuroM^t ltb 

a (Zrse Ti4, ) O, Xmio^iXb!£%i^^li^Bi$ 

tifllcDEDX;^-:^' h/i'llar^l-o I2]9{c, 0. IM 
(mol/l) OPb (OH) , ^'^A>fz7J^:^D7mm 
X\ I 4 ox:. 5%E.<D^nTX'6 0'j^llt>tz^X7m 
^mtfzm'^(DM!i^±fiSi<^(DEDX7.^^ h/Hl^^ 
50 1". 



(10) 

17 

[0 0 7 2 ] 118^1, -Si. y<V (B a) ^'-^ 

<^^L. tefCllO. Zr, T i (Ot°-i?7)51,C5ix?>o 

(0 0 7 3 ] f£}6^ ZZX'7mMm^tli)^^ yUii^ju 

[0 0 7 4 ] ±l2m 2 J:m±\ 7K@?Sicii 

h^fa«itWA•^^^ S?J];!i>P)^4ix5^ 20 

[0 0 7 5] ±fe^2(;)S^ig;^fetiJ;tL(l\ 

^^^mximTtm (Pb) 5ri^)iEi-t LT^^^-yr-r. ft 

m<DA^^ ^{zmMt^zt-i'^x^^tztb. istcjti--5 

[0 0 7 6] (m3(7?S^it;^ft) *^0J(DEmf^ 30 

<Dm3<Dmm:^m^^^^xmm-ri>o m3(Dm^jf& 

^> Pb (OH) 2 S(>*Ba (OH) . (DfS-a-^ff^rffl 
v^T7KflftMa-rSt>(DT'fcSo ^tllcj;i9. 

T, P b^^tl^B a ?rE{a$-yrSo ±EP b (O 

H) = SUB a (OH) 2 (D/S-g-it(cJ;«3. Aif-<' VW- 

^-(nm't^t^m'm-t^z.tt^x^h. tm. ~tu^^(75 

T% il/a7'j:|ftBj^iiii&-r5, 40 
[0 0 7 7] Z - T% ( P b ) l± P Z TcDffifilt 

t£lcfig^<?^S:fJ^*7tL. ^^yi^i^S^ (Ba) (l7X»\ 

[0 0 7 8] ::(OTyu*y7K^fig»ctiitS#S7c^*JJ:u« 

£4 : 6«i&ll{C|SSUTfc< ^t^S^^fS LV\ ^CO?? 
{C. CtU?3 7t.^(757K6S^t:1^. Pb (OH) , iBa (O 50 
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H) , i:Sr±tSLf:i^>'H±T:7M'g-Lmi|R{?:^^7K?ii^S 
1"-5o iSiTt^CO-g-ff^/Uife^ 0. 0 5~0. 5[Mol/!; 
y h/H(C''<sSJ: ?lcpStT7j<i;*iMS^-?--5lt;!»5^ 

[0 0 7 9] 7KS?i*a^(D^# ,!: LT. fi. 1 2 

0°C7^g2 0 Ot:ot511l^<0?£JKT'^S£-rSCt^^^^ 

^i^j^ai-yf^^^-'^nsd^e^T-feSo f«J;t(i'MS?^/f ^ 1 
4 o°CfIS(c-rSo :^-Vi^ \^-y'(D&ts\t. 2%i±7b 

mmi)^h\±-rfio]±t)X'\t. mi-^imistrnhfifi^^t^ 

(1. 1 5^nm9 o^;r^<Dmmf^<^^mxmmt^ztt>^ 

f\ z(Dm.mx 'o-S:\''mmxitE.^i^m'^smm-t^ 
Mz.K)-thii^M^h^t)^hxh^, mk.\-£.vm.m^ ^ 

3 o^^SSfctSo 

[0 0 8 0] l±mz^^:xJi-^'ffl(DEl;^5rt# 

t LTt. J:o\ 

[0 0 8 1 1 :iW7XM*!iS(OiifIT'»i, l±ll^*:BlJiEf*^ 

y 7XSfS4'w^mMfi£M:{c^§P5ii§^(0fosiafi)cJt-eEm 

[0 0 8 2] mmi) ±Bm3(Dmmj7mi^m-o\.' 

T. llfiic^P bx B a (,-x) (Zrse T i ) 

T^'9^=.3i-^^iiiigL7to Hi 3(c. ymmmmcDm. 
!S.tLXE.n.^mmwm(DEDx:^^i:7 h/m^r/T^-to 

^i§*ffiliJ:SJtl5{!'iJi: LT. 13 1 0 (c. Ba (OH) 2 
<D^<D77i':f}>j7i<.mmX'7mMmLtcm^ (yOJ'pJ'^^b 
mt§&7i.m(D^jVttl : 0) (^ft|*-4.fix4^(7?EDX;=^'< 
^ hJi-m^^^to *^0^co^SS0iJ 1 i: UT. 01 1 (c, 
''■<U '?A7E^t$Sx;*i:CD^yHt^ 6 : 4(C^gLfc7 
^i'* 7jc^fST-7jcS!i«iS Lfc^^Ofti|^^fi)ti!^0 E D X 
p.-<^ h/HH^/^l-o *^!^<D|ISgM2 .t tX. Hi 2 
(C< /<!J '?i*7c;^traSPi:cO*/Ht^4 : 6lCpgt 

[0 0 8 3] 111 3?r£S<t. :feS7-'i'=!^-> K^ffico 
Mfi£ii'9(i#JS;65^aLTV^So ZtHc'i^mmX7mM 

it. mmi^mommzit^. ^<y^'x>7E^ (a a) 
ir^s. zixAi'iim<Dmm.'^.X'h^tzo 
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[0 0 8 4] r^xii^tt. *«Bjc07K@fS^<I^ lttK 

[0085] mi liiai 2t^itmt?>tmi>x^ 
fco Tjvti 'jmmii^-ofcMzit. ^ATc^ii&Tc lo 

loo 8 61 -yy^ ^m^lSi^t LXyOJ ^Ajc^tlS 

[0 0 8 7] ±12^ 3 <^S!{at;^j£{c J:ixt±\ ]^AT<7)?IJ,^. 
^^•fSc 20 

[0 0 8 8 ] a) ^^SSff^ffifCinti. i±m#tt{C]^® 

[0 0 8 9] b) *^i£?f$^tcJ;ixH\ m<^^S^^ 
tri ?^rp-g■Lfc7J^^fgSr^^^T7Ki^l4aSLyc<DT^ --J 

[0 0 9 0] t^if^h7mm\:.iE:^^^m,7bm^mm.ir 

U7j;<T'f>, 7Xm^&S^cffll,^5Tv^;^ !J^?S^(c-irSti 

[0 0 9 1 ] ^fc. ±K^iSu^m2(7)S;iit;^ffiiS''j; 

^r^JDl-^^tairSr. 1 ^H](7?7Jcfl^&aT'^f 5 r i:;i^T'# 
So 40 
[0 0 9 2 ] (B4(D|yii:^^fe) *%BJcDj±m 

{i. ±IS^2(^Si!iii;^fti:j^fHLTio?). MODj£?rffi 
i'^-CS4^;MfBSJ;(J/i.5^i5'>S^D^ (PbTiOO ^ 

^ iB a (OH) = ) 7mm^^\'^x7mMm-t^:it 

lCj;oTf^^'>^/<!) i^AfS ( (B a , Pb)Ti 

^(nx\ i$mfmmi'-MBhtio so 
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[0 0 9 3] -^(cE^^P(DEm#i4?rfS]±$^5^cft 

^'i^ (B a T i O3 ) II. ft 

oTL4?o lixfC^tL. 5"^?>-gtlS (P b T i O3 ) 
li, MODfe(cJ:oT. li#cT'^S'^(DAt^j^*aa^B^i^;i 

oX'f-i' ym§'^(D'i^&W-a0.Ltz(Dh. zh,^7m^t 
y<D M.7Km&X7i^BMmti^ti,iX-oX. Aih-f" h 
<75 9 5%tl±^Ba{CSMtSwi:7)5-t;|r5, rfj:t> 
:i(Dmmicx'Os -fk^^ (Ba. Pb> ) T i 

O3 X'^^tl. x(15at%*r1i, t^£t>hs 0 [at%] 
<x<5 [at%] Vgf/^y 

[00 9 4] ±fam4(D®!it;^ffilcJ;»:^§SitLfcJE^fl: 

xf&*^w^ti>^itj§<Dmh'p^£<^jii>c Ell 4(1. m 
v^^&s^mmir^m^MX'h^o 'ii^^<D:^mcx'o± 

^'AiSfl. El 4lOTti-J:5(c. tttt*SSi&l 4 1 

ff^fi)c$nsefiS 1 4 2 (Z^fo^H^. 1 0 n mJ^±. W.\Z 
112 0 0 nmU±\ZtXJj:<to^tA^X^^^ 

[0 0 9 5] l^^^g(OPB1(!i*5/2:^,^ - ^ ^&i^^i5iic^is: 

E^^lgcr)mS(cS5PS#l^*5lfi]±t5. S7t. Em 
[0 0 9 6] 111511. fo5Em<*:^»-OVN-C. 

M^<D^:kimt. ^tnt\^miz}6^^xm<Dmmizm^m^ 
'pfj:\f^iit'fs^<Dmm{zmiWinm^iif^jiLx\,^^ z t 

[0 0 9 7] t^oT. ^(OEm^^^r^iJfflLTEmf*:^^ 

Emi^m^immt^z.tt-xti)o ttz. zozmi^ 

So 

[0 0 9 8] (^(Di&o^mm ^^^ii. ±ii^mm. 

5o fi»Jx.(l. ilEHISJgli-Cll. PZT5r0iJ^U/c;J5^ 
Bf-'f h!^.^tLX'y/U=i-'yM.^^i'>Ui^(D^^7t. 
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[0 0 9 9] * tz'/ji^com^'^mmxnitm^^vh <9 . *^ b^i^x-h^. 

[0 10 0] ft. *^^^ii^L^#sE^^^^gBl^$: [1217 1 :$:mm(D7i(.BMm'p\zi6i-}iA-f-( \^mir(Dm 

[0 1 0 1 J ^^m\cx^xBi&^n^i±mmt. j±i; (nsj :^mM(D7mMmimit^mi(D'^iB{^ (- 

7^5^3.3i-^J?»^ V:?^;!-;/ hsa^ffia^^V ¥m<r>fz}h M) (OEDX^-<^ h>'l'llT'fo-5, 

[0 10 2] ^m^i&mm<DE.Mi^mT-its ^/umx-h^c 

m'f-<D±miti^'^mX'h^tzi!b. y-{>-y°D y^cDXo lO [Ml 0] 'ij&mmo:>7mMmcX^itmm<DEDXP^-< 

^= (mil) m3(DmM:fim^id\>-^x. /<u -j^atc* : is 

[0 10 3] 7ti*;!i^6 : 4 -oS^itifeOE D X h^u 

fl&T•/±m^^^^S!^Jt•r5^-i■l::jo^^t:. [0121 m3(DW^jom^^i6^'x. 

^4g^i3tt-S^JS5c^©^5^-jt^> S^(r$iJfP1-^*fear [Hi 3] l±mi^mmmzi6n^Bl&imm-ti>EDX 

[0 1 0 4] ^^p^cD-o^ v=i-> i-s;f2ii'^s' vom yxhh. 
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